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Abstract: In this article we discuss the contemporary conditions for running the Aalborg Problem Based Learning-model (PBL). We try to pinpoint key characteristics of these conditions emphasising the European harmonisation processes as well as developments in the conception of knowledge production referred to as the move towards a postmodern condition for knowledge. Through discussions of these important - but also in some ways contradictory - conditions for university curricula development we investigate their significance for the PBL-model. Some of the explored conditions highlight potentials in the PBL-model that could be utilized and developed for future university curricula development while others pose a number of challenges that could limit the future use of the PBL-model as an educational setting.     

1.	Introduction
A defining aspect of Aalborg University is unquestionably its emphasis on the Problem Based Learning-model (PBL) as a pedagogical tool for learning activities across all of its three faculties. However, now the PBL-model seems to be challenged in a number of ways and it becomes important to investigate whether its original theoretical grounding is still relevant as new agendas emerge in relation to the ongoing development of university education. These new agendas – some of political origin and others stemming from changes in the production of knowledge at the university – call for a discussion of the potentials in and the challenges to the PBL-model. Is PBL a worthwhile institutional model for university curricula or is it just an interesting but rather outdated educational model that belonged to the idealistic days in the aftermath of 1968? 

In 1974 Aalborg University came into being and from the outset posed a challenge to the traditional universities in Copenhagen, Århus and Odense. In 1972 Roskilde University Centre was established based on many of the same intentions and ideas as those that were developed in Aalborg.
As a fundamental pedagogical tool these two new universities used Problem Based Learning as a backbone of the curriculum. This idea of taking the outset in real life problems rested on the argument that the societal development demanded a new and more complex set of qualifications in the workforce, as it was suggested by Illeris in his ground breaking book on problem orientation​[1]​ and participant direction in 1974 (Illeris 1974). From his analysis of the educational system and its function in a society where technology and automatization would play an increasing role Illeris concluded that society needed a holistic learning model which could lead to the development of the following three categories of qualifications: skills, adaptability (acceptance of the norms and values of the existing society) and creativity (independence, interpersonal skills, and critical sense). The need for general qualifications and the interaction with practice​[2]​ which is integrated in the model called for a transgression of the traditional subject boundaries in order to promote the students’ perception of coherence and connection. Interdisciplinarity thus became a pivotal point in the original model of problem oriented learning. In addition to the problem oriented learning approach educations were organised in groups of students studying and researching their chosen problem together, writing up the project report together, and finally presenting and evaluating the product together. The model thus had a strong focus on developing the interpersonal skills necessary for cooperation and in that perspective competition among students was considered inappropriate and even counterproductive. 
This was – briefly – the original inspiration for what has been termed the PBL-model at Aalborg University​[3]​. The PBL-method is today carried out in a number of variants at Aalborg University, but Illeris can be said to have described the ideal situation.

In this article we will discuss how the basic conditions for working with the PBL-model as an integrated part of the university curricula has changed. Our problem statement could be phrased in the following way:  What are the conditions for running the PBL-model in university education? 

Our approach to answer this question hinges on our ability to pinpoint important aspects of the conditions for running contemporary university education. To support our considerations on this issue we shall pay closer attention to Lyotard’s conception of a postmodern condition for knowledge production and attempt to highlight what this condition could entail for the way we conceive of the PBL-model. Lyotard thereby functions as an inspirational source for reflecting upon the educational potentials of the PBL-model. 
In addition to this perspective we address recent developments on the European agenda on higher education as well as the actual legislative initiatives that have recently been put into action on a national Danish scale. These legislative actions constitute important basic conditions for running the PBL-model in university education today.
In our discussions of these perspectives we will draw upon examples from the PBL-model in action at Aalborg University in order to highlight what these conditions mean for the everyday practice of the PBL-model. 

It should be said that we are not engaging a project of arguing in favour of or rejecting the PBL-model as the future model for university education. Rather, we aim to draw attention to the basic conditions – obstacles as well as potentials – for using the PBL-model in university educations. By doing so we hope to spark discussions on the PBL-model and create a space for reflecting upon this educational model in light of the changed conditions it is confronted with today more than 30 years after its origin. 

2.	A Report on Knowledge 
The knowledge society of today demands specific types of skills. “Innovation” and “innovative skills” are buzz words and individuals with the ability to work independently and creatively in a complex reality are highly sought after. The same is the case with individuals having skills in entrepreneurship and who are able to open up new niches for economic growth. This means that university educations’ interaction with society has changed and the global economy has a strong impact on the way research and education is conducted.  In light of these developments we have found it necessary to search for theoretical approaches that attempt to describe and conceive of the outlined relationship between university educations and surrounding society. 

Some theoretical perspectives on this situation suggest that the organisation and structures of knowledge in highly developed societies are moving in new directions and as a result the university considered as an organiser of knowledge has faced serious challenges not only with regard to its knowledge production but also in relation to the structuring of educational programmes. As far back as in 1979 Jean-François Lyotard termed the dramatic changes undergoing the status of knowledge in highly developed societies “the postmodern condition”. In this article we address his essay from 1979 The Postmodern Condition: A Report on Knowledge, which brought him fame outside France and made him a renowned philosopher around the globe. Part of his analysis dealt with the shift from a classical Humboldian organisation of knowledge and university educations to a new era where “new moves” and performance criteria would be key ideas for understanding the concept of knowledge and its impact on university educations. Here we shall pay special attention to Lyotard’s analysis in relation to university educations like many other authors have done in the past (see for example Peters 1995 and Brügger 2001). We will be especially interested in what Lyotard’s idea about a postmodern condition for university educations means for running the PBL-model today.

In The Postmodern Condition, which was requested by and presented to the Conseil des Universitiés of the government of Quebec, Lyotard describes a move away from the modern era. The modern world view is transforming into a postmodern framework of understanding and perceiving the world and this is intimately linked to the status of knowledge. The development towards postmodernity is described as a transition in the attitude towards certain meta-narratives about knowledge. In modernity these meta-narratives were used to legitimise doing science and producing knowledge in a particular way, whereas postmodernity is defined as a way of thinking where these meta-narratives are rejected or ‘tranquilated’ as Lyotard likes to depict their diffusion (Lyotard 1992, 18). Here we shall not in detail follow Lyotard’s line of reasoning for arguing that the status of knowledge in highly developed societies is under radical change but merely adopt his general insights on the issue​[4]​.
According to Lyotard we have witnessed a gradual historical change from science in modernity being first and foremost legitimised by two grand narratives either emphasising the encyclopaedic nature of knowledge (emphasising the search for truth through science) or the emancipative nature of knowledge (emphasising the search for justice through science) to being legitimized locally through its performativity. The narrative of performativity can easily be connected to a number of small narratives in different ways and works as an effective narrative in singling out those research projects which is immediately useful from a societal or economic perspective. The consequence of the rejection of ‘grand narratives’ has not been the total rejection of encyclopaedic and emancipative legitimation strategies for research projects and sciences in general. But these strategies can no longer be taken for granted, and they are reduced to little narratives that function in sub-domains and – of great importance to our task at hand – are not strong enough to function as organising principles for the research at a university or a university education. 

In Lyotard’s postmodern framework scientific activities are being subordinated the technical criteria of efficiency and performativity. Scientific development is therefore governed by research results’ ability to perform and Lyotard underline that research that does not explicitly aim at bettering the system’s overall performance will not survive. 
 
“Research sectors that are unable to argue that they contribute even indirectly to the optimization of the system’s performance are abandoned by the flow of capital and doomed to senescence. The criterion of performance is explicitly invoked by the authorities to justify their refusal to subsidize certain research centers.” (Lyotard 1979, 47)

In other words a specific discourse on legitimating science has taken control and it is a discourse which cherishes efficiency. This new quest for efficiency negates the encyclopaedic tendency towards the ‘science for its own sake’ dictum, as the technological criterion entangles any scientific work in a practical setting (in a company, in a grassroots organisation, in a university context, in a political decision making process etc.). And the quest for efficiency equally negates the idea that science emancipates the whole of humanity from social or natural suppression, as the arguments that are forceful in legitimating one research project over others concern what is efficient for the (economic) system’s performance and not what is just. 

What does the performativity criterion entail for the changes we face in thinking about university educations? Lyotard had only a preliminary glimpse of these issues back in 1979 but his conclusions seem to us to be highly relevant for the dominating issues of today’s educational debates. We will present four issues – inspired by Lyotard – that could be thought of as inescapable parts of a postmodern condition for university educations.

Issue 1: The fields of study become increasingly interdisciplinary.
Some of the changes that Lyotard observes in university education deal with the decline of the Humboldian idea about a university with a well organised encyclopaedic ordering of the sciences. In contrast to the classical ordering of things in a Humboldian university new fields of research are continually invented and explored and parallel to this development new educations spring in yet unseen numbers often threatening the classical educations by attracting students to the new educational options. As an example several new interdisciplinary educations have been constructed at Aalborg University within the last few years; Health Mathematics, Product and Design Psychology, Learning and Innovative Change, etc. And on top of these one could mention the already “normalised” new moves in the landscape of science on a world wide scale in the form of Nanoscience, Biotechnology, Health technology etc. that are all the product of interdisciplinary studies.

Under these conditions the ability to connect spheres of data previously disconnected by the traditional disciplinary organisation of the Humboldian University becomes a key issue in university education. Lyotard asserts that it will be part of the educational effort to
 
“…include training in all of the procedures that can increase one’s ability to connect the fields jealously guarded from one another by the traditional organization of knowledge. […] In Humboldt’s model of the University, each science has its own place in a system crowned by speculation.” (Lyotard 1979, p. 52)

In Lyotard’s conception of the relation between the sciences it no longer serves any purpose to make students in interdisciplinary study programmes familiar with a basic core of knowledge in the classical sciences. The idea that the stable knowledge of the classical disciplines should be more basic than other fields of knowledge hinges on an encyclopaedic Humboldian narrative of science. As a consequence we can state a second issue of the postmodern condition for university education curricula.

Issue 2: The idea of being informed about a tradition of knowledge (transferral of information) loses terrain to the idea of nurturing the capability of producing knowledge (transferral of research capabilities).

What seems natural in the postmodern state of science is, in Lyotard’s view, the capacity to actualize an efficient strategy in a particular context – i.e. to solve a problem efficiently.

“It should be noted, however, that didactics does not simply consist in the transmission of information; and competence, even when defined as a performance skill, does not simply reduce to having a good memory for data or having easy access to a computer. It is a commonplace that what is of the utmost importance is the capacity to actualize the relevant data for solving a problem “here and now,” and to organize that data into an efficient strategy.” (Lyotard 1979, p. 51)

Lyotard here points to several aspects of Issue 2. Because of the dominance of the technological criterion of performativity there is the need for making students able to solve specific problems efficiently in contrast to first and foremost letting them receive general information. Focusing on solving problems inherently brings with it certain directions for the educational content. The content is directed towards the contextualisation of a problem, that is, it is connected closely to a real existing practical setting. The problem is a “here and now”-problem which means that it is real right now for somebody somewhere to have produced for them a strategy for making decisions etc. in relation to a certain problem.

The above considerations already contain a third issue of the postmodern condition with direct implications for the university education, namely the idea that information is becoming increasingly attainable. There is more than enough data and information under the postmodern condition. Lyotard speaks of this situation as ‘perfect information’ as opposed to a situation where you (for example the teacher) have the upper hand in the game by having access to more information than the other players (for example the students). Instead Lyotard proposes that what students need to have nurtured is imagination!

Issue 3: Imagination becomes a key competence in the perfect information situation.
Lyotard comments on the perfect information game in the following paragraph from a point in history where he has no clear idea about the Internet or the massive development in our everyday access to information, research articles, statistical data etc.

“But in games of perfection, the best performativity cannot consist in obtaining additional information in this way. It comes rather from arranging the data in a new way, which is what constitutes a “move” properly speaking. […] It is possible to conceive the world of postmodern knowledge as governed by a game of perfect information, in the sense that data is in principle accessible to any expert: there is no scientific secret. […] what extra performativity depends on in the final analysis is “imagination,” which allows one either to make a new move or change the rules of the game.” (Lyotard 1979, p. 52)

Lyotard points to the need for fostering “imagination” in students as an important part of the curriculum. If students learn how to be imaginative they stand a chance of succeeding in handling the interdisciplinary solution strategies to contextualised practical problems. They do need information as part of their curricula but it will not necessarily add to their performativity. Instead their capability in localising and addressing the right information and bring it into the particular setting of a unique problem is what matters and this process demands imagination.
This naturally has implications for the role of the agents in university studies – the teachers and the students. 

Issue 4: The roles of the agents in university educations change
Under these settings teachers can not first and foremost be engines for transferring information but rather for teaching students, through their own vast experience with doing research, how one can imagine different efficient strategies for solving a specific and contextualised problem. Under the postmodern condition the role of the teacher changes just as dramatically as the disciplinary organisation. In the perfect information situation the authority of the individual scholar will be challenged by the superior imagination of interdisciplinary teams. In Lyotard’s conception the move towards teamwork is a consequence of the effectiveness of working in teams but also of the changes in the status of knowledge:

“The emphasis placed on teamwork is related to the predominance of the performativity criterion in knowledge. When it comes to speaking the truth or prescribing justice, numbers are meaningless. They only make a difference if justice and truth are thought of in terms of the probability of success. In general, teamwork does in fact improve performance, if it is done under certain conditions detailed long ago by social scientists.” (Lyotard 1979 : 52-3)

“But one thing that seems certain is that […] the process of delegitimation and the predominance of the performance criterion are sounding the kneel of the age of the Professor: a professor is no more competent than memory bank networks in transmitting established knowledge, no more competent than interdisciplinary teams in imagining new moves or new games.” (Lyotard 1979 : 53)

The role of the educator cannot consist in only distributing information about a tradition of what is considered bullet proof knowledge within a given discipline. This was the original task of “the professor”. His conclusion is that the best performance is achieved through team work. Lyotard here indirectly discusses what it means to be fostering imaginative thinking in university education making students capable of making interdisciplinary connections between fields of study and learning how to manage and solve specific contextual problems that no one has ever posed before. 


Lyotard’s ideas are broad and general and to some level even prophetic in nature as they were created almost 30 years ago. However it seems clear that he has pinpointed several issues that are essential to the conditions for contemporary university education. Some of these conditions are the demand for knowledge that can lead to immediate performance in an efficient manner; the situation that there is a perfect information game situation; that the Humboldian structuring of knowledge and university is withering etc. These basic conditions for all knowledge production, according to Lyotard, raises a range of issues for university educations as we have outlined above: 1) the importance of being able to handle interdisciplinary studies; 2) the importance of teaching the ability to actualize relevant data for solving problems here and now and propose efficient strategies in relation to these problems; 3) the importance of nurturing the imagination of students; and 4) the importance of reinterpreting the role of the agents in university educations.

Drawing from Lyotard’s analysis on the status of knowledge in highly developed societies these are in our view four key characteristics of the changed condition for thinking about university educations. Let us now discuss how these issues could be related to the PBL-model.

Potentials of the PBL-model
How does the PBL-model as a university educational model fit a postmodern condition as described by Lyotard where the status of knowledge has changed? As outlined above this condition points towards several aspects of problem based learning as well as group project work as a contemporary answer to the design of university education. There are several elements of the condition for university educations that can be seen as coinciding with the original intentions and goals of the PBL-model. 

Firstly in relation to issues 2) and 4), there is a strong case for working with an educational model that can open a space for training students in solving problems. This is in contrast to a university educational environment where the main function of teaching is the verbal transferral of knowledge through course activities where the teacher is the most active participant in the learning processes and students study individually the tradition of and literature in the field. The PBL-model offers the possibility of training students academically in the skills associated with solving an open-ended problem that has no obvious solution and students will be able to do this with support from a university teacher (who is also a fully-fledged researcher) that acts as a supervisor for a group of students. In this way the most relevant experiences of the teacher can benefit students, namely the teacher’s skills as an imaginative researcher and not only as a memory bank of what is the traditional knowledge in the field of study. Hence, the PBL-model is clearly capable of furthering the problem solving competencies of students within a given area of research through the close connection between students’ project processes and the teacher’s knowledge about doing research in the field of study. In the PBL-model the role of the teacher is transformed in the direction of a supervisor instead of a lecturer.

Another issue of the described postmodern condition for knowledge production that can be tackled through the PBL-model is the possibility of working with problems that are interdisciplinary in character, Issue 1. This is as pointed out by Illeris one of the identifying characteristics of problem based learning as it was originally conceived of. Many real life problems that researchers must deal with does not fit the Humboldian division of the sciences and therefore the PBL-model’s ability to cope with this problem can be essential for future university education. 
In the box we describe a recent example that illustrates the potential for working in an interdisciplinary way through the PBL-model in a mathematics education curriculum. The example also points to the capabilities of the model in relation to Issue 2, 3, and 4 by pointing to the focus on problem solving, the importance of being imaginative in tackling a here and now practical problem scenario, and it illustrates the roles of teachers working in a team of research supervisors for a team of students.



An Example of the Aalborg PBL-model in ActionAt Aalborg University most educations are based on problem based learning with some differences depending on the specific education. The problem based learning takes place in project groups of up to seven individuals but smaller groups are often preferred when this is possible. Every semester the students have to produce a project report of about 90 pages which means that they are trained in all kinds of team work skills, communication skills, the structuring of large research texts etc. We consider the situation for the mathematics students. The mathematics students have to choose a particular contextual setting for the application of some mathematical theory during the first two semesters of their education. This procedure for choosing a contextual setting is done in cooperation with a supervisor that is an expert in mathematics and a supervisor that has as his/her specialty the contextualisation of mathematics. This provides the opportunity to put mathematical thinking in contact with the problems of the real world from the outset and often this process is non-linear, frustrating, and evolves around interdisciplinary issues etc. It is in obvious contrast to many traditional ways of learning mathematics. Students often work exclusively with the reliability of mathematics and at least to some extent replicate mathematical tradition textbooks and their proofs of important statements. It is possible to learn a lot about the mathematical syntax by doing so, but in general one will only develop certain limited mathematical skills and absolutely no skills in relation to mathematics education or interdisciplinary research. Many of these students of mathematics will later become teachers of mathematics in different educational settings. Or they will interact extensively with researchers from other fields of study or from an entirely different educational background in a working place that need mathematics in a concrete contextualised version and not in the abstract.Let us turn to see an example of how mathematics is taught through a problem based approach for the first year students of mathematics. The example stems from a project of 2005 at Aalborg University (for more information on the educational setting of first year science, engineering and mathematics studies at Aalborg University visit the homepage www.tnb.aau.dk (​http:​/​​/​www.tnb.aau.dk​)). Bird flu on the agendaFrom a variety of project themes a group of students chose to look into the use of mathematics with regard to the spread scenarios of bird flu. Bird flu was at the time in the evening news with continued dreadful discoveries of the flu spreading towards Danish territory. Measures were taken politically on a global as well as a national and a European scale. Tamiflu pills were sold out in a few hectic days when the population had been experiencing extensive coverage of the bird flu’s spread across the globe.After registering as a group the seven mathematics students were given a mathematical supervisor and a contextual supervisor. The contextual supervisor is allocated about one third of the total hours of supervision for the group. The remaining supervision time is handled by a mathematician – often an expert in the mathematical field that is to be studied during a given semester.In this project the students soon decided to focus on a Danish spread scenario. How many would become ill of bird flu and how many would die if the bird flu disease reached Denmark? This problem statement was reformulated several times and eventually took this very different form consisting of a contextual problem that would later on be examined in details through mathematical methods of spread scenarios: “Has the media provoked an overreaction in the population in connection to the world wide threat of bird flu and is there any real threat against Denmark?”This problem statement only came into being after extensive work on the topic of Bird flu. Research had to be done. How could one approach the topic of Bird flu? One could come up with a mathematical equation that could schematically give answers to a government asking for spread scenarios in the case of an emergency. But how could you do the mathematics without knowing about the actual situation or phenomenon? Being a skilled mathematician means that you know how to choose the right model for the right situation. After several supervision meetings with both supervisors the group decided to answer the initial problem by seeking biological knowledge about bird flu. How contagious is it? How can it spread from one human to another? How well does the antidote Tamiflu work against a pandemonium of bird flu, etc.? But they also wanted to examine whether the whole thing was just a story blown out of proportion by the media for a few weeks in every news hour – the initial research into the topic indicated that this might be the real question to be asked. Nobody cared about mad cow disease any longer or the Sars virus. A sociological perspective (about the so-called ‘risk society’ (Beck 1997)) was put in force in order to gain further knowledge about the situation. Governmental reports were found and studied, medical studies and articles on the spread of bird flu was investigated and many more things. The conclusion on this research was the final problem statement presented above. Students used classical differential equation mathematics to set up spread scenarios in what they termed ‘realistic’ and ‘worst case’ scenarios depending extensively on their gained knowledge of the problem at hand. Through an interdisciplinary contextual problem analysis of a given application of these equations they learned not only why a given differential equation has this exact (or numerical) solution. And they were not alienated from the actual use of such equations. Instead they both learned how to deal with reliability issues of the mathematical content, but also how the different constants in the mathematical differential equations influence research results in an application setting.Also, the mathematical students worked with an interdisciplinary approach. They studied a phenomenon – the spread of bird flu – that cannot be understood from only one perspective from within a specific science. And this is what most real life problems look like. They come in a complexity that resembles the stock market and includes dimensions that involve all three major university faculties – the humanistic, the social science, and the natural and technological faculty. By knowing just a little bit about what types of knowledge other sciences are able to handle the mathematics student becomes more aware about his or her own skills and abilities as a particular kind of scientist.Finally the students were given the opportunity to work in close relationship with their supervisors in creating, reshaping, discussing and handling the problem statement in an ongoing process where the imagination and brainstorming of this group of people – highly dependent upon the joint experience of the research supervisors – is a key element in making any progress with a given and unique scientific problem. 

The PBL-model seems to be a realistic means for tackling the technological criterion and the perfect information situation as they have been described above. By focusing on interdisciplinarity, problem solving, efficient and imaginative solution strategies as well as the organisation of studies in project groups in constant dialogue with a team of supervisors the PBL-model masters the outlined issues for university educations.   
The PBL-model has the potential of introducing context in several ways; one being the placing of problems studied in a larger scientific framework, e.g. being able to discuss both problems and solutions from a critical or a science theoretical perspective; another reference for contextualising the university education curricula could be drawing on problems situated in a societal framework, meaning that the problems that students work with are directly connected to the problems of society or even the problems of everyday life. This of course could also be thought of as the potential to handle the demand in the described postmodern condition of adapting to the technological criterion of performativity. If the problems are real world problems their solutions immediately position themselves in the sphere of being usable or possibly even as worth while in an economical sense. Part of the postmodern condition is the ability to work efficiently under the technological criterion of being immediately able to answer to questions like; Why is it necessary?; What can it be used for?; What is it worth? And no matter how one feels about the transformation of knowledge as such towards being less occupied with truth and human emancipation but rather efficiency and performativity it does not change the fact that the PBL-model can be an excellent educational model for furthering these qualities in research. 

Until now we have discussed the potentials inherent in the PBL-model under the postmodern condition. The change in the status of knowledge points towards university educations that focus on efficient strategies for solving problems, the ability to cooperate and work in teams etc. all of which are skills that are furthered and acquired through the PBL-model. Consequently, based on these considerations the first assumption would be, that the postmodern condition for university educations supply the ideal framework for applying the PBL-model, as the model could be seen to meet and match the demands for competence development which are identified from and by society, industry etc. in a globalised world. However, the changed status of knowledge and its consequences for university educations is not the only condition that must be considered. In recent years other conditions have posed a number of challenges to the PBL-model, as will be discussed in the following.


3.	A Report on Danish Legislation 
Political measures in the form of national laws and regulations intervenes on a relatively detailed level of the Danish universities’ management of education and exams and this poses a number of challenges for the application of the PBL-model in accordance with the intentions and learning theoretical rationale of the model. In 2006 the Danish Parliament launched an indirect attack on the group based problem oriented project model by abolishing the group exam. This was part of the agreement signed by the governing parties which were to be the basis for the forming of the government. The agreement was called “New Goals” in 2005 and part of it deals with a so-called modernisation process of exams and gradings:

“Modernisation of tests, exams and grades
Based on the plan of action ‘Modernisation of tests, exams and grades’ the government will from January 2004 move motions/submit proposals for a long overdue modernisation of tests and exams. The individual pupil shall be assessed on the basis of measurable, transparent criteria. Group exams will be abolished. And it will be ensured that each student has a right to present him-/herself for an individual examination and receive individual assessment.
During the autumn 2005 the government shall move motions/submit proposals for a change of the grading system based on the report of the Grading Commission of November 2004. The government proposes a broad debate on the analysis and suggestions of the Grading Commission regarding a new grading scale. Among other things it must be ensured that the Danish are internationally comparable. Such a step would make it easier for Danish students to be accepted into educational institutions abroad and to have Danish and foreign exams listed on the same diploma.” (New Goals, 2005) [our translation]

Group exam has been considered an efficient way of testing both the depth and width of the students’ knowledge and insight into any given problem as well as the interpersonal skills of each student. The group exam, which has been an inseparable part of the PBL-model since the 70’s, means in this case that the students present their project and defend and discuss their report together as a group during the examination. Although examined in a group the grading is individual, and the group members may therefore receive different grades depending on their written contribution​[5]​ and oral performance. As we see from the above quotation the government had, however, from the outset a firm attitude regarding the abolition of group exams and the benefits of individual assessment. The minister of education, Bertel Haarder, engaged the public debate on several occasions countering the wide spread conception that individual exams would jeopardize the learning potential of and even the existence of project group work in university educations. The abolition of group exams in Denmark was one of the most debated university educational reforms in recent years on the public scene. Demonstrations among students, heated political debates and a unanimous recommendation by the board of rectors against the abolition of group exams could not stop the political process. The minister of education, Bertel Haarder, defended the abolition of group exams by maintaining the need for individualising exams as a means of preventing ‘freeloaders’ from getting a degree without studying and working for it:

The very short version is that we have abolished the possibility of free wheeling through an education. When in future a pupil or a student takes an examination it will take place individually (one at a time in the room of the exam). Then we will be absolutely certain that it is the individual person being assessed. Group work and project work are still allowed. (Haarder 2005) [our translation]

Although the intentions of the minister seem commendable, they might pose serious challenges to the entire PBL-model. The abolition of this form of examination makes it difficult to ensure the development of the interpersonal skills and the collaborative skills. It is a well-known fact, that the exam and the form of examination determine the learning processes that precede the exam. The motivation and drive for working in groups may as a result of these new restrictions be replaced by more individually oriented ways of studying. If indeed group work is to be preserved an effort must be made to rethink the didactic rationale in order to (re)create the coherence between the desired and intended learning processes of the problem based learning in groups and the form and intentions of the examination. 

However, although this was the initiative which caused the most media attention there are much more profound changes that are taking place in the legislation surrounding the curriculum development in Danish universities.

Towards a Metaframework for European Higher Education
One of the factors influencing the transformation of university education is what is termed (in Denmark at least) the Bologna process. The Bologna declaration of 1999 states that 29 countries pledge “to reform the structures of their higher education systems in a convergent way”. The declaration is based on the Sorbonne declaration 1998 which “emphasised the creation of the European area of higher education as a key way to promote citizens’ mobility and employability and the Continent’s overall development.” (Joint declaration of the European Ministers of Education convened in Bologna on the 19th of June 1999). The Bologna declaration undertakes to further develop “a Europe of Knowledge… to consolidate and enrich the European citizenship, capable of giving its citizens the necessary competencies to face the challenges of the new millennium, together with an awareness of shared values and belonging to a common social and cultural space.”  

It appears from this that Europe is to be considered as one entity with one common and shared understanding of the concept of knowledge, and consequently - ideally - with one common and shared understanding of higher education. Although it was not explicitly formulated in the declaration one of the goals of the declaration is the standardisation and homogenisation of European higher education in order to promote the mobility and employability within the European area. The choice of words like “convergent”, “shared values” and “a common social and cultural space” indicates both that the individual nations will have to ‘bend’ towards each other, and that the question of values may be open for discussion in the sense that a common ground has to be found. To ensure the initiation of the process the Bologna Declaration lists a number of measures to be taken in relation to higher education:

“Adoption of a system of easily readable and comparable degrees, also through the implementation
of the Diploma Supplement, in order to promote European citizens employability and the
international competitiveness of the European higher education system;

Adoption of a system essentially based on two main cycles, undergraduate and graduate. Access to
the second cycle shall require successful completion of first cycle studies, lasting a minimum of
three years. The degree awarded after the first cycle shall also be relevant to the European labour
market as an appropriate level of qualification. The second cycle should lead to the master and/or
doctorate degree as in many European countries;

Establishment of a system of credits - such as in the ECTS system - as a proper means of
promoting the most widespread student mobility. Credits could also be acquired in non-higher
education contexts, including lifelong learning, provided they are recognised by the receiving
universities concerned;

Promotion of mobility by overcoming obstacles to the effective exercise of free movement with
particular attention to:
- for students, access to study and training opportunities and to related services;
- for teachers, researchers and administrative staff, recognition and valorisation of periods
spent in a European context researching, teaching and training, without prejudicing their
statutory rights;

Promotion of European co-operation in quality assurance with a view to developing comparable
criteria and methodologies;

Promotion of the necessary European dimensions in higher education, particularly with regards to
curricular development, inter-institutional co-operation, mobility schemes and integrated
programmes of study, training and research.”

As it will appear from the quotation below from a report on a framework for qualifications of the European higher education area published by the Danish Ministry of Science, Technology and Innovation the process of coming to a common and shared understanding of the purpose of higher education in the European Higher Education Area is well underway. To facilitate international transparency and international recognition of qualifications which is necessary to promote the international mobility an overarching European framework for qualifications of the European Higher Education Area has been established. It “…provides a meta-framework within which to develop national frameworks and, in broad terms, it stipulates the outline and boundary of national frameworks, and is a device, which helps to provide clearer understanding of how the various qualifications made within the European higher education area, are related to each other and articulate with each other. It expresses how the qualifications systems of the various states in the area are related to each other, especially where these national systems have themselves been incorporated into formal national frameworks. It offers a common set of cycles and levels, with descriptors for those cycles. …” ((A Framework for Qualifications of the European Higher Education Area, Ministry of Science, Technology and Innovation, February 2005,  p. 58)

The aim of this process is basically to facilitate mobility between countries for both students and graduates (i.e. the workforce) by clarifying and making transparent the content and academic scope of study programmes as well as the competences to be acquired. Educations must be composed of a number of modules, i.e. well-defined units which can be assessed through exams.

On a national level the intentions laid down in the Bologna Process have had a substantial impact on Danish legislation regarding higher education with regard to at least three legislative initiatives which are relevant to consider in relation to the PBL-model:
 
1)	The curriculum system
2)	The grading system
3)	The degree system

1) The curriculum system. In 2004 the Danish Parliament introduced a new law on university education​[6]​ which took into account the above mentioned intentions of the Bologna Process. The law complies with the structures outlined in the Bologna Process where the study programme is composed of a number of modules, i.e. relatively well defined subject areas which lead to an exam, and the extent of the student work assessed through the examination is measured in ECTS points. Diploma Supplements have been introduced as well on an institutional basis. 
The demand for modularisation may pose a problem for the PBL-models and the way they are applied at Aalborg University, because a considerable number of courses and subject areas form an integral part of the project work and as such will only be assessed through the project exam. Consequently, the final diploma will hold less detailed and comparable information regarding coursework and related grades than diplomas from universities where examinations are primarily related to each course. This means that credit transfer of project work becomes difficult and the European standardisation/harmonisation process may put pressure on the PBL-model with its integration of coursework and project work and create a movement towards an increased number of course related exams, thereby jeopardising the PBL-model as such.


2) The grading system. The latest addition to the implementation of the standardisation process is the development of a new grading scale, a seven-point scale, which will be comparable with the ECTS-scale and other international grading scales. The new grading system will become effective in higher education by September 2007 at the latest. This new grading scale demands relatively precise criteria of assessment. This in itself sounds unproblematic and just, as no one would be interested in exams that did not have precise criteria of assessment. However, this new system for grading students revolves around the idea that the disciplinary content learned during an educational module should be rather easy to delimit and describe explicitly and accurately and students who prove that they have learned the required knowledge – and apparently nothing more(?) – will receive the highest possible grade on the new scale. Such criteria are relatively easy to define, describe - and fulfil - in relation to isolated and well-defined subject areas, but when the field of study is characterised by both inter-disciplinarity, contextuality and student choice (of the relevant problem of study) as is the case with the PBL-model in its purest/original form, it becomes problematic to delimit and describe in detail and with precision the competences acquired through the PBL-work. Consequently, the students’ free choice of which problem and subsequently which method they deem relevant for their work may be endangered as the education planners may find it necessary to determine both the specific problem to be investigated and the mode of investigation in order to ensure alignment with the assessment criteria. Should that be the outcome, the learning scope of the model is severely challenged. 
In conclusion the introduction of a grading system that in its outset may seem to assume a certain educational environment in universities may prove to be counterproductive and pose a grave challenge for the PBL-model which needs specific types of assessment criteria for exams. In one of the ‘pure’ forms of the PBL-model, where the students are truly responsible for directing the project work, the PBL-project will be assessed on the basis of how well the chosen problem relates to the selected method of investigation and to what degree the project work reflects scientifically sound considerations. The students will themselves – in cooperation with their supervisors – prepare their own goals of competence as a part of the process. This means that the criteria of assessment may differ even for two groups who start out with the same problem. Therefore, it would not be possible to work with identical criteria for the subject specific goals to be reached. This is an example of participant direction and the continual development of the subject/problem to be worked with, which is not compatible with tight criteria of assessment.


3) The degree system. The effort to produce a system of easily readable and comparable degrees resulted in a Danish report on Qualifications Framework (Mod en dansk kvalifikationsnøgle for videregående uddannelser (”Qualifications Framework”), 15. januar 2003), describing the levels of qualification and competence required for each individual higher education in all three cycles (Diploma, Bachelor, Master, and Ph.D. degree). In accordance with the Bologna intentions the levels of competence are defined and described in three categories of competence: intellectual, subject oriented, and practice oriented competencies. The table below is from the original Danish framework and it shows the structure of the Danish higher education system consisting of two cycles with the doctoral level being a part of the second cycle. Subsequently, the doctoral level has been identified as an independent third cycle and the Danish degree system now corresponds with the overarching European framework in that respect.


Concepts from the Bologna Declaration	Danish degrees
First cycle	Sub-degree level:	AK (Business academy education)VVU (Continued adult education)
	Degree level	BachelorProfession/vocational bachelorDiploma
Second cycle	Master level	MasterCandidatw
	Doctoral level	Ph.d.
Mod en dansk kvalifikationsnøgle for videregående uddannelser (”Qualifications Framework”), 15. januar 2003 [our translation]

As will appear from the above table regarding the national framework of qualifications the Danish educational system has two kinds of bachelor degrees, an academic bachelor degree and a professional/vocational bachelor degree within the same category, Degree level. The Danish “Qualifications Framework” describes the competence goals of the two educations as follows:
“Description of degree level: 
Degrees at this level all depend on at least three years of further and higher education and they all qualify for studies at master level.  Whether in reality there is access to educations at master level depends on whether there are existing educations within a relevant area. ” [our translation] 

Apparently the two kinds of bachelor education are easily comparable and prepare for and give access to the same kind of further education. However, if we look more closely at the profiles and competencies to be gained from the two bachelor educations, we see that there is some difference:


Competence profile
Professional/vocationalbachelor (Professionsbachelor)	Bachelor
Competencies gained in a development based study environment with research association	Competencies gained through an education which has taken place in a research environment
Relevant, compulsory work-experience placements in dialogue with the ‘customers’ / employers 	
Basic knowledge of and insight in the central subjects and methods needed in the profession.	Basic knowledge of and insight in the methods of his/her subject and its scientific foundation
Qualified to perform professional functions and act independently within the area of the study	Qualified for employment based on the education
Qualified for further education at a relevant master or candidate study	Qualified for further education at a relevant candidate study

This means that students with considerable differentiation in educational background – for instance academic bachelors (students from language studies or from sociology etc.) or profession bachelors (students from teacher educations or pedagogy etc.) – may join together for their university master programmes. Although the two types of bachelor degree are grouped together in the same category, ‘Degree level’, the educational environment, scope and content of the educations vary. The bachelors will have studied at educational institutions with very different traditions and focal points for the education. This also means that these students join a master programme with different types of training in scientific methodology, different theoretical approaches and depth where their backgrounds overlap, and additionally each group of students bring with them a particular cultural understanding of what it means to be studying, what one can expect from the education’s organisers and teachers. The question of diversity in terms of culture and educational background becomes even more relevant when we consider the Bologna purpose of mobility within the European area of higher education. Globalisation means that a growing concern for many European universities is to handle and benefit from the increasing number of international students. A diversity of cultures and nationalities are in play in for example many educations at Aalborg University. Students from abroad often hold very specific ‘scripts’ of learning scenarios, i.e. ideas, notions and expectations regarding the ‘proper’ way to teach and learn, and may therefore find it difficult to acknowledge the learning potential of the PBL-model which may be experienced as a very different and challenging way of studying. This means that the student body in future will consist of students who have been familiarised with the PBL-model through up to three years of project work as well as students who may never have had any experience with this kind of study. 


4.	Discussions
In a knowledge society – here just conceived of as a society where the economy is highly dependent upon a workforce going through higher education – the autonomy of universities are consequently under pressure from higher authorities. On a European scale the drive towards convergence between university structures in the educational sphere may pose serious challenges to the Aalborg PBL-model and other inventive university educational models as a side effect. Even if the intention that both the autonomy and the diversity of university models are underlined by legislators the convergence strategy will – as the name highlights – eventually leave radically different educational models and new innovations in university education curricula development in a narrow spot. Because the difference between the PBL-model and many other educational models is so radical, a convergence process on a European level will potentially pose severe challenges for an educational model in a minority position like the PBL-model. 

To pinpoint some of the potentials and challenges of the PBL-model we have considered its worth as an educational model under the postmodern condition. The PBL-model holds the potential to further competencies in problem solving, in teamwork skills, in interdisciplinary project work, in doing research on real life problems and engage in close cooperation with teachers acting as supervisors who bring their experiences in handling unique and complex problems into the discussions and working processes of the students. All these aspects fit the picture of the contemporary conditions for Danish university educations as envisioned by the government and industry etc. 

The PBL-model on the other hand faces a number of challenges due to the effect of standardisation measures. This highlights an interesting paradox for university education planners. On the one hand politicians want to secure the effectiveness of university educations for a free market economy under the new condition that a knowledge society must necessarily tackle to thrive. But on the other hand the measures taken for securing the effectiveness of higher education through legislation seem to pose problems for the PBL-model. 

This paradoxical situation will probably be an integrated part of university education development in the foreseeable future. The PBL-model on the one hand face serious challenges in the way of reforms that build on conceptions of learning that are detrimental to the ones supporting PBL and on the other hand it holds the potential – if nurtured and continually developed by research based decisions and experiences – to be the answer to many of the challenges of the postmodern condition for producing knowledge and innovation. Whether this potential is to be fully exploited and developed is yet to be seen. 
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^1	  A distinction can be made between ‘problem oriented’ and ‘problem based’ learning – in this article we use the two concepts synonymously. For a discussion of the difference between PBL and problem oriented learning see Aarup Jensen and Bækkelund Jensen, 2004.
^2	  Such as industry and trade, i.e. the students’ future workplaces.
^3	  For a more detailed discussion of the Aalborg PBL-model see (Kolmos et. al., 2004). 
^4	  For a more thorough account of Lyotard’s report on the status knowledge see (Christensen and Hansen, forthcoming 2008).  
^5	  Practice has varied on this point: at some faculties the students were demanded to indicate their individual contribution to the joint report and at other faculties there was no such demand.
^6	  Bekendtgørelse om bachelor- og kandidatuddannelser ved universiteterne (uddannelsesbekendtgørelsen) BEK nr 338 af 06/05/2004
